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DIMETHYLPHYTOSPHINGOSINE 



FIELD OF THE INVENTION 

5 

The present invention relates to a composition comprising 
dimethylphytosphingosine, and more specifically to a composition which has an 
inhibitory activity of sphingosine kinase, an inhibitory activity of protein kinase C 
(PKC), an apoptosis inducing activity, a treating activity of hyperplastic disease, an anti- 
10 cancer activity, an anti-inflammatory activity and an anti-bacterial activity. 

.« . BACKGROtJTTO OF THE INVENTION 

A' major obstinate disease, cancer, is the current leading cause of death and its 
1 5 incident rate is steadily increasing. Surgery, radiotherapy and chemotherapy are the most 
common treatment for cancer, but currently only 50% of treated patients are completely 
recovered. If cancer is detected at early stage, it may be completely cured by surgical 
operation or radiotherapy. However, for progressed cancer, chemotherapy is used 
alternatively. The remedial value of chemotherapy is relatively low due to its limited 
20 dosage and treatment period. Chemotherapy is frequently accompanied by side effects 

.. . _ and drug resistance. . . . . _ 

Recently, as a consequence of active researches and studies, the targets for anti- 
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cancer drug development have been diversified, and it led to development of very 

effective drugs with little side effect. In addition, many ongoing researches are related to 

combination therapies that improve drug efficacy. 

The ultimate goal of anti-cancer drug development are to develop drugs 

5 selectively effective on cancer cells and to develop drugs not causing any drug resistance. 

A mechanisms of most existing anti-cancer drug is to kill the cancer cells by increasing 

its ceramide pool. The mechanism is interpreted as follows : Foreign stimuli such as 

anti-cancer drug and radiation cause decomposition of sphingomyelin and augmentation 

of ceramide level which induce apoptosis of cells. However, if sphingosine converts into 

10 phosphorylated sphingosine by sphingosine kinase, cancer cells cannot by killed by 

apoptosis, rather be proliferated by its growth inducement. Meanwhile, recent studies 

have been ^reported that large amount of glycosylceramide produced by 

glycosylceramide synthetase is related to drug resistance. 

Consequently, the action mechanism of anti-cancer drugs is to induce a change of 

15 the level of ceramide in cancer cells. Particularly, the substance which increases the level 

of ceramide or inhibits degradation thereof has been expected as an excellent candidate 

of anti-cancer drugs, since the fact that for cancer cell the level of ceramide is lower than 

that of normal cell has been reported. Accordingly, various targets can be chosen from 

the metabolic pathway of ceramide. An approaching method is to affect ceramide 

20 synthetase to increase new synthesis of ceramide. The substances which have been ever 

known include Paclitaxel, Etoposide, Anthracyclines, Vinca alkaloids, C6-Ceramide, 

TNF-a, SDZ PSC 833 and the like. Further, another goal of development of anti-cancer 
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drugs is to increase the level of ceramide by affecting sphingomyelinase to promote 
degradation of sphingomyelin. Such effects can be achieved by using irradiation, CD-95, 
Anthracyclines, TNF- a, Fas Iigand, Ara-C and the like. It is also important to increase 
the level of ceramide in cells, but to inhibit degradation of produced ceramide is also a 
5 good target of anti-cancer drug development. Among them, an approach to inhibit 
.synthesis of glycosylceramide which induces drug resistance can be used effectively to 
enhance the effect of anti-cancer drugs. Up to date, Tamoxifen, Toremifene, 
Mifepristone, Cyclosporin A, Keroconazole, Verapamil, PPMP and the like were known 
as substances which have such effect. Such substances can be used together with 
10 substances which promote the synthesis of ceramide rather than its single use, to 
enhance the effect of anti-cancer drugs. Another approach which inhibits degradation of 
- ceramide is tw inhibit the activity of sphingosine kinase or to activate sphingosine 
phosphatase which converts phosphorylated sphingosine to sphingosine by removing the 
phosphate group from phosphorylated sphingosine. A representative example of 
15 substances which inhibit activity of sphingosine kinase is dimethylsphingosine. Also, as 
an inhibitor of protein kinase is known to enhance death effect of cancer cells when it is 
used together with anti-cancer drugs, recently various researches are commenced to 
maximize anti-cancer effect by using a combination of anti-cancer drugs and substances 
which have such effect. 

20 Synergistic effect can be achieved by using a combination of anti-cancer drugs 

and substances which inhibit degradation of ceramide in amount which has no effect on 



the cells, and also risk of side effect can be reduced. 
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Use of a combination of cerarnide and taxol has been reported ,o increase 
porosis of Head and Nee. cancer ceU. AJso, it has been known that ceramide ievei of 
^ cancer ceU is at — 50% of mat of normai ceU, and that s<rong inhibuor of 
eeramidase can indnce apoptosis. Partly, an inhibitor of ceramidase can be a good 
5 Mg e t of anti-cancer drugs, since it bas no seiectivity on cancer ce»s. Further, a Cinicai 
. en— showed tha, use of a SaungoKL-threo-dihydrosphingosine, as an inhrbdor 
of orotern kinase togethe, wUh a kind of anti-cancer dnag, Do— increases it, 
cancer effect. Meanwhne, spinngosine kinase is beiieved to have a property of 
oncogene, shrce the speed of ceU division was raised and the transformed aspect was 
10 resented when sphingosine kinase was .pressed in N M 3T3 tibrobias, By - way, 

^^^^^^^^^^ 
-^onofsphtagosinekhraschasbeenreportedtopreventapoptosis. 

Venous prior researches have been reported. Tnes. researches showed .ha, a 
combination of s^goi^o-dihydrosphingosine), a competitive inhibit of proton, 
15 ^e and Do— or Mitomycin C increased the effect of cancer ceu death, and 
also ta duced cecity against anti-cancec mug resistant ceU nnes(USP 
US P 5 m fi n and the Uke). Further, USP 0,368,33! and the Uke showed that an 
^Uorof cerarnide degradationhad a good effect on treaung hyperpiastic disease. For 
afcove mentioned pa.cn., a combination of various anti-cancer drugs and 
20 dimemyiaphmgosineaaaninmbHorofceramidede^adationwasused. 
^Andemon cancer cemer reported ma.^ d^y^mngosin^ 



an effect on a drug resistant acme leukemia. 
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, ■ „ But it has no apoptosis inducing function, and has little function 
and solubility in water. But, it nas no dp f 
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agai nst PKC and PLD (Phosphotipase D), and —-induced —.on m v,v„. 

effeutwhichsuppress growth 

of propto „— ~ and — «"*- <° 

Patent Application Ho. 200, 1 5700, Pa,, Changseo - * - «~ Application No. 
5 200 0-740 7 4,Ki mJi nwoo»ce t aI,USs= ri a l nunaoe r 09/a9 1 446Pa*Chan g s=oe«a 1 .,. 

Such physiology active substance, ph^sosine has a notable Action, 

structures of synthetic spbingotipid ate dtferen, from daose of ****** * 
10 h _,anda 1 so f o rtem e t hod^e X ^-oti.no f s y nthe ti c S pnua g oUp i d 1 s 

... n—o.oglcal — * — " to8e ^ 

j-*™.. fKR Patent No. 221357; US Patent No. 
under optimal fermentation condmons (KR Patent n 

5 «s 742,FR Patent No. 2S7U02), using nova, yeas, ceU which was rsoiated form 
„ pare* ceU 0«L «« «N«» * means of spore isolation (KK Patent No. 

xt a 194 1961 It was found that stereochemical structures of 
188857- US Patent No. 6,194,190). a w«, 

phytosphhtgosh, obtained by above mentioned method are identic, to those of 
sphingoid presented in human, thus its mdusnlat applicability has heen increased. 

20 using mass producible phymsphingosine as abase compound. 
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DETAILED DESCRIPTION OF THE INVENTION 

the — — - been tnade to SOW. the above-mentioned 
.obiems occorring in rhe prior « and an object of «n= presen, — , to - or 

• •• «WBh level of ceramide and sphingosine in the targeted 
5 prevent cancer by maintaining a high levei oic 

promote s can P — o. Aiso, farmer — *- - - -~ * 
10 — Further, another object is to 

< - -toid the like. 

te present — is * — N^—hytosphhr^e as 

15 an active ingredient. 

For rhe above ann-cancer colons, the colons are 

bv fcrrher compr^ a, Least one phvtosphhrgosbre **— 
ta. the group — g of phytosphingosine, needed phytosphingosines an, 

ethylated phytospningosines. 

The most preferable, weight ratio o f the N,N-dhne fcyl ph yt osph i n g 03 to e to the 

phytosphingosine derivatives is 1:1. - — --- 

" "". Furt her, me present invenuon provides a kit for treating cancer, and rhe « rs 
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prized by comprising fce above mentioned Rancor composition. 

Afco, me above mentioned * is enameled by comprising tbe composition as 
an adjuvants of other anti-cancer drugs. 

5 ptosis induct position, inhibitory co.pos.on of protein Kinase C, ant, 

•*n« or a composition for treating hyperplastic disease and 
inflammatory composition, or a compos 

has NN-dimethylphytosphingosine as an active 
antibacterial composition, which has N,N aim y 

ingredient. 

F0I 40 above mennoned composition foe tearing bypetpiasric disease, the 

10 hyperplastic disease is psoriasis. 

A ebemicai structure of dimemylphytosp^osme of wbfeb me composirion of 

■ r ^p^^^^<^t^ is 85 toU ° WS: 
[Formula ll 




H^y.pb^osineof^^bep^ocedwimmepcocessof 

15 re acm 8 phytospbingosine of me font* ^ - - — * ' — » " 

~a ^ftho formula 3 as an intermediate, 
presence of a reducing agent via the compound of the formula 

[Formula 2l 



H 2 N. 
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[Formula 3] 




s BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention 
wiU be more apparent from the following det^led description taken in conjunction with 

the accompanying drawings, in which: 

nG . , illustrates a 1H NMR spectrum of W- 
10 duneAylphytosphingosine^MPS) according to the present invention; 

FI G. 2 iUnsha.es a MALDI-MASS spectrum of N,N-dimethylphy.osphingosine 

according to the present invention; 

F1G . 3 tllustiates a graph representing the inhibitory effect on sphingosine kinase 
of N^ethylphytosphingosine according to the present invention; 

FIG. 4 illustrates a graph representing the apoptosis inducing effect of N,N- 
dimetftylphytosphingosine according to the present invention on HL60 cell line; 

nG . 5 illustrates a graph representing the apoptosis inducing effect of KN- 
dimethylphytosphingosine according to the presen, invention on HaCaT cell Une; 

..._ FI 0, 6 illustra^s a graph repreaenting the apoptosis. inducing, effect of N,N- 

20 dimetttylphytosphlngosine according to ^present invention on IXC-PK1 ; 
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PIG. 7 illustrates a graph representing the apoptosis inducing effect of N,N- 
dhnemylphytospbingosineaccording^^^ 

„v, rpnresentine the apoptosis inducing effect of N,N- 
FIG 8 illustrates a graph representing u« ay v 

dimethylphytosphingosine according to rhe present — on MDA-MB-231 eel, 



line; 



HO. 9 Utatra.es a result of electrophoresis, which represents the DNA 
mentation effect of ^-dimemylphytaphingosine according to the present 

invention; 

HO. 10 illusha.es a graph representing the increasing effect the binding capacity 
.0 „ f anti-histone antibiodes by N,N-dimefcylphytosphin g osine according «o the present 
invention; 

>FIG . „ mushafcs a graph representing tire inhibitory effee, of PKC by N,N- 
dimethylphytosphingosioe according to the present invention; and 

PIG n Ulnshates a graph representing the antibacterial activity of N,N- 
15 dimethylphytosphingosine according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, preferred embodiments of tire present Invention will be described. 
The pro-cess for preparation can be described more specifically as follows: The 
20 process used reductive mediation based on amine methylation of protein. A, this time, 
hydride, preferably sodiunr borohydrtde, can be used to increase tire reactivity of amure, 
m4 tire anion* is S.0,o lO.O-foldCnrola, basis) baaed on tire amount of compound of 
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morion was Panned « — ** » * ^ 3 ^ ^ " 

aqueous 37% formaldehyde solution several times at intervals. 

m me ptesen, invention, various oxmiriu g agents which are conveu.lonall, 
5 ^mmeariandhaveuoeffecoumereaerioncanheused 

mch as chloroform, a .nurture of chloroform and methanol and porifred h y silica ge, 

adsorption chromatography. 

Dta ethy.phytosphingosine cotfained in the composirion of me present invention 
10 has superior inhibitory effect of sphingosine kinase to dimemy,sphin g osine. Particularly, 
*. present inversions have found mat dimethyiphytosphingosine induced stro„ g 
. _ apoptosis exclusive* on severe, cancer ceU lines, since it has a superior apoptos,s 
inducingeffec, aninhihitory effectof ptoteinkinase C andthelike. 

Oimemylphytosphingosine can he used as a medicament as such or in the form 
. 15 o.phannaceuUcallyaecepmhlesalts.Bxamplesofmesesaitsin.ude.hutarenotUmited 

t0 hydrocMoric acid, sulphurie add, nitric acid, phosphoric acid, hydrofluoric acid, 

Mmhromie acid, formic acid, aceflc acid, tartaric acid, lactic acid, citric acid, fcmanc 

acid, ma,eic acid, succinic acid, me*— c aoid, _ulfonic acid, 

toluenesulfonic acid, naphthalenesulfonie acid and the like. 

The composirion of me present invendon can he formulated in me form of a 

pHarmaceurical composirion of anri-cance, drugs or anri-cancet drug enhancers 

tViiQ event the composition comprises, if 
comprising dimethylphytosphmgosme. In this event, th 

11 
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A*, *. common comprise dimethylphytosphingosine of the present 

. . tOT n .*» for a — — -* - — — ^ 
tablets and the like. 

he used exclusively or together with other 
Dimethylphytospbingosme can be used exc 

' v • e derivatives in the latter case, most preferably content ratio of two 
phytosphingosine derivatives, ui 

• VI That is a combination of dimethylphytosphingosine and other 
components is 1:1. That is, a <, 

h - ine derivatives comprises 50% of dimethylphytosphingosine and 50/o of 
10 phytosphingosine derivatives cu y 

«— - — — — 1116 craKnt of ; 

combi nanon va.es ^ <* —on W es - * — ' — 

invention-is 0.001 to l00(lmg/kg-day. 
15 ^ rf on of te prese* — on, * — — — or 

togete orher anu-eancer on*s as eo— - *«- 

Meanwhil e, rne common of fce presen, — can * a cosmene 

— -•.--•-«-" , - - * b """ ,t-,,i " 

- winn nutrition cream, gel, pack, 
~»«t sldn lotion, essence, lotion, nuumvu 
skin softener, astringent, sKin iouu , 

m H^ansing foam, cleansing water and so on. 
20 cleansing cream, cleansing 
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EXAMPLES 

Th. invention will be ^ -ore specifically by «be Mowing non-limiting 
examples: 

Example 1 . preparation of N,N-dime«uylphy«osphingo Si ne 

First, .be present inventors prepared W*-rtW*- " *— " ' 
. follows: 2 g(0.00« mo!) of phytosphingosine was addeu to 200 ml of methanol, 
^ „ 4 or to dissolve i, Then, 200 ml of 0.2 M borate buffer (pH 9.0) was added 
slowly and thenune solution was dispersed with sonicauon. Subsetprendy, 1 g of sodium 
10 bo rohy«de was added careMy , the dispersion in ice bam a, <r . M tbis time, it 

formldehyde solution was added si* times at every , min. After 24 fas, sodiunt 

, 77 bra After 72 hrs, 100 ml of chloroform was added, and then the 
temperature for 72 hrs. Arret it. 

15 .action was termnrated by extracting with disulled water. Then, the compound of 
formula 1 was obtained by purificadon with silica ge, adsorption chromatography. The 
reS ultiug compound was purified by siboa ge, thin ^.chromatography (chloroform, 
methanol, a^eous ammonia - 80 : 20 : 2, Rf= 0.6), to give a white compound of 
formula 1(1.5 g, yield 68.9 %). IB NMR showed ma, two memyl groups were 

*w- fie n A molecular weight was determined with MALDI- 
20 iatroduced(=2.4 ppm, s, 6H, fig 1)- A moiecui 

MASS(calculated : 346.32, found : 346.46). 
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EMm p.e 2: I*.*- - — ^ " ^ 

dimethylphytosphingosine 

The present Panned expert as foUows to demonsnate 

The same experiment - performed on dimethylsphirrgosine to compare wrth 

*. effect o t a-**-**-- - - »— — ' ^ 

^ Tris hnffer, PH 7* .0 - MgCU, » *-* • - — * ^ 
Ha 3 VO„ 15 - NaF, ,0 g/m, leupepdn - — > - ™* - °' 5 ^ «" 
10 deoxypyridoxine. 

.. 200 each 50 uM dtaethylsphingosine and 
The reaction was 20U J", 

, j ■ „->«/. Triton X-100, 10 ng of sphingosine 
dimethvlphytosphingosine dissolved in 0.25/. Tnton X 

15 M HC. coUo^ng —on, lipid was sapped and purified h y adding , ml of 

.^andlhend— g 

proi nced aphingosine-l-phosphate. The result waa show. m ™. 3. * *e graph 
. 1^*0.3, VaxlsrepcesemsCPMandXaxlssepresenlaconcenhadonCpM). 

20 .sshownhtHO,, ^iphy.osphlngoslnehaan^^ng^e^.han 
^dime^hmgo^hich^ 
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« 3= Apoptosis — effect <W «*-^* " 



HL60 cell 



ecu 

Aa apoptosis inducing effect of N^ethylphytosphingosine was assayed. 
M ^ effect is expressed through various signal transduction pathway depending 
5 on W o*ing mechanism and chemical structure, but conse^tly give rise, to apoptosis 

11 t« be killed To demonstrate anti-cancer effect of N-N- 
which allows cells to be loueo. 

first the degree of cytotoxicity was measured, 
dimethylphytosphingosine on cancer cell, first the degre 

and then apoptosis was found based on the results. 

formed bv MTT assay. MTT (3-[4,5-Dimethylthiazol-2- 
This experiment was peformed by Mi y 

10 yl>2 , S -diphen y — um)isa ^^^.Uowc^^iHs 
mitochondria o f viabte ceU. Accordingly, when — no, P - * - 

' . « HL60 cell lines were seeded to 96-well plate at appropnare 
spectrophotometry. HL60 oeu unes 

t, * it in 5% C0 2 incubator a, 37^ for 24 to- Thereafter, 
15 concentration, and incubated in 5/. CU; mo 

.dividual sample to be assessed on apoptosis e ff e* U. phytosphln^e, C 
( phytoceratnide, tehaacetylphytosph^osme, « phyroeemmide, CS phytoceramide, C3 
. ^ide, sphmsanine, dmrethylspbrnsoslne and dhneth,>phytosphm g osine waa diluted 

i 'A n <; M - 50 M of the dilutions, and 
with serum ft. RPMI Cells were heated wtth 0.5 M 

a c —«./Y«n was loaded to the individual 
20 incubated for 24 hrs. MTOfmal concentration : 0.5 mg/ml) was 

u • for mother 3 hrs and dissolving the staining reagent with pipette, 
well. After incubatmg for another 

, „ + c 7ft nm The results were shown in FIG. 4. 
the absorbance was measured at 570 nm. ine 
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* i. no. 4, W — P^osina - - «— ' — 
^ - a--BU.*-^*--* - - ta -- ,, " , ~ 

for inducing apoptosis. 

^ Mowing is ft. meaning of the abbrcvianons used in FIG. 4. 

PS: phytosphingosine, 

C2-PCER: C2 phytocerarnideCN-acetylphytosphingosine), - 
TAPS: tetraacetylphytosphingosine, 
C6-PCER: C6 phytoceramide, 
C8-PCer. C8 phytoceramide, 
C2-Cer: C2 ceramide, 
Sphiganine: Sphinganine 
DMS: dimethylspningosine 
DMPS: dimethylphytosphingosine 



15 



HaCaT ceU 

This Bxpe^en. was ca*ea - in an ioennca! «»« » « dascnbeo 



FIG. 5. 



20 as shown in «, S, N,N-dimethylphytosphingosine o f *. — — 

,;,wri to have an anti-cancer 
induced cell death on HaC^H^ _-- - 

• Particularly it was shown that the effect of the N,N- 
effect for inducing apoptosis. Particularly, 

16 
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~™ to that of dimethylsphingosine. The 
dimethylphytosphingosine was far supenor to that 

Examp le 5: Apoptosis inducing effect of N^ethylphytosphingosine on 
5 LLC-PK1 cell 

• a ™t in an identical manner to that described for 
This Experiment was carried out in an identical 

. • T T r PK1 cell to induce apoptosis. The results were shown 
example 3, except for using LLC-PK1 cell 

in FIG. 6. 

As shown in FIG. 6, N,N-dimethylphytosphingosine of the present invention 

, , . T T C PK1 cell and thus it was considered to have an anti-cancer 
10 induced cell death on LLC-PK1 cell, anu 

in* Particularly, it was shown that the effect of the N,N- 
effect for inducing apoptosis. Particularly, 

for .unerior to that of dimethylsphingosine. The 
* , dimethylphytosphingosine was far superior 



B104 cell 



e 

FIG. 7 

20 



™. Expert was — out in a .nanne, ideaiicai to *a« described fo, 



M shown in FIG- 7. W**#NM- ° £ «" " 
induced ceU dead, on B,04 ceU. and 
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for <unerior to that of dimethylsphingosine. The 
dimethylphytosphingosine was far superior to tna 

ExamP le 7: Apoptosis inducing effect of N^—lphytosphingosine on 

5 MDA-MB-231 cell 

* Experiment was carried on. in an identical manner to that described for 

example 3, except * -« MDA-MB-231 ceU • induce apoptosis. The res* were 
shown in FIG. 8. 

As shown in FIG- 8, H)*«W** * *" ^ — ' 
10 htduced ceil dead, on MDA-MB-231 eel,, and thus * was considered to have an anti- 
cancer effect ,0, indued apoptosis. Patticulariy, it was shown rha. the effect of rhe 
- N^ethylphytosphingosine was far superior ,0 that of diniethylsphingosme. The 

a in trie, S are identical to that described in example 3. 
meanings of the abbreviations used in FIG. 8 are inenn 

Example 8: DNA fragmentation of ^-dimethylphytosphingosine 

DNA fragmentation as a representative characteristic of apoptosis was assessed 
„ a level of concentration inclnding cytotoxicity. Apophysis is a programmed cell death, 
characterized by eompUeate biological characteristics inclnding morpbo.ogical changes, 
chromatin condensation, a formation of apoptotic body and die lUte. This experiment 
20 was performed to assess DNA fragmentation among mem. HLSO ce„s were seed=d(, x 
10 t oell/10 ml),^ incobated in SH CO, incubator a, 3 7 r for 24 hrs. Then, 
" " ""oin.diyUmy.oaphlngosiue and contiol subatance^a, concentration indicated in tig 9) 

18 
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^ (5 mM TH,HC,(pH 7.*), 20 ffiM EDTA, 0,% Ttiton X.00). Ate 

roJA fracmients were dissolved was 
a, 12,000 rpm for 10 mil, supernatant m which DNA ftagm 

s .coveted. To the ■ supetnatan, - — — « — 

DNA e^on with p^ltch— 00^5:24:1) ot chlotofonn was 
^ed h y various solvents was added a so.uuon of 0.3 M sodlatn acetateCpH 5.2) .n 

» on** DKA peUet, 70 % E.OH was added ,= 

. . *. ^ DNA pellets ,0 was, then, A 8 ain, aftet -P— * « 

^ dte — , DNA ^enta wete — in TE huffet. To te m ove A 

15 „ 30 nnn. DNA Ration was found h, 1.2% .atose g e. elects, The 

m ahott-chaht — — — - " ^ " 

.« anontosis inducing substance, and DNA fragmentation 
acylsphingosine was known as apoptosis inaucing 

nle of such effects. Likewise, it was found that N,N- 
was one example ot sucn 

* sante eoncen—.O pM, . 
^e^spioalne Educed ohvious ™ *«— * ' »~ 
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concentration compared to C2-ceramide used as control, and the degree of the 
fragmentation was stronger than C2 ceramide. Accordingly, it is considered that N,N- 
dimethylphytosphingosine of the present invention has excellent apoptosis inducing 
effect compared to N-acylsphingosine. It was not observed that CLA ceramide 
5 belongmgtosohingosmece^ 

The following is the meaning of the symbols used in FIG. 9. 
SM: DNA size marker 
EtOH: Ethanol 
1 : DMPS 12.5 uM 
10 2 : DMPS 25.0 uM 

3 : DMPS 50.0 uM 
4 :-C2 ceramide 25.0 uM 

5 : C2 ceramide 50.0 uM 

6 -: GLA ceramide -25.0 uM 
15 7 : CLA ceramide 50.0 pM 

EM mp.e » The effect of N^-dimethylphytosphingosine on anti-histoae 
antibody binding 

This experiment was hased on the theory of ELISA. Briefly, Mono- or oligosome 
20 „ f deeded nueleic acid in chiasm oarr he dented by means of monociona, 
todies which are speeiflo for Hs,ones(H2A. H2B, H3 and H4) a*d sintfe-stranded or 
double-stranded DNA. Cells which apoptosis was induced acrivated Ca ? - and Mg2 + - 

20 



WO 03/092667 



PCT/KR03/00882 



dep enden, endonuclease, and the en.yme degraded accent doubie ™ »■ 

form mono- or On .his .conn,, histone which Had been compacuy bound ,0 

the DNA in nucleus was exposed to outside. 

« anyone antibody was immobilized to 96 weii plate. Coating seiuiion 
, was added, and reaction was performed at ambient temperabure for 1 hr. Tben, each 
sam p.e was .reated to Ob* ceU lyaa.es, and bistone component presented tn 
nu c 1 eoso m eo f oy.opUs r no f ceU l ysa,eawasadbeted,od.e 9 6wenp 1 ate,owb i cbanU- 

Hstone antibody was immobilized. Above procedme was performed a, 15-25^ for 90 
mi n Tben, and-DNA-petoxidasetPOD) was bonnd to DNA pat, of nudeosome of 

oxidase con,uga.e was washed, ABTS^^-P^— <- 
-. sn— was added as an substrate, reacted for ,0 - 20 mrn, and then absorbanee was 
measured at 405 nm. The results were shown in HO. 10. 

As show, in FIG, !0, DMPS causeu higher absorbance(A405nm.A490nm, Otan 
» Cher controls. This means ma. mono- or oUgosome have been increased much, and 
„,ly can be understood «hat DNA fragment was induced in the sample 

, tn nther samo ies Much DNA fragmentation is indicative 
treated with DMPS compared to other samples, ivt 

ofmuchapoptosis. 

AS shown in me results of examples 3 » 9, KN-dimethylphyosphingostne of 
20 me present inven.cn induced ceU dead, of — cel. line, stir, cancer eel, 
_ line, melanocyte, lung cancer cell line and : breast cancer J**^ 
" ' mmemyisphmgosme of ft. present invention bad me strongest cytotoxic^ on cancer 
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eeU line compared to other sphingoid derivatives. 



^XOtPCK^oa^ofN^e^o^ine 

. on protehr *naae W - — * * * 

Epidermis oelis were — to a . N,K«p«o S toe an 

oth er s^oUpid a— 0- m - * * — ; . 

^ The ce„s were washed w* PBS and disced - — * 

• , • r Fnr activated PKC reaction, a 
10 coiomntoootainaportionoon-ngproretn^eCForacn 

■ w buffer PKC activation 5X buffer, P*^ 
tube containing 5 td of PKC coactivation 5X buffer, PK 

, s . tate r3 2PlATP mix respectively were prepared as a control 
- biotinylated peptide substrate, [32FjAir 

• • „ < «t of PKC coactivation 5X buffer, control oX 
Also, other individual tubes containing 5 « of PKC 

uwe .32P1ATP mix were prepared further 
buffer, PKC biotinylated peptide substrate, [32P]AT 

• tube The reaction was performed a. 
i* of the relevant enzyme in each tube, ine 

15 containing 5 fJX, oi me 

w ri9 s mN was added to quench the 
, c • Thereafter terminating soluuon(12.5 W was a 
30 "C for 5 mm. Thereatter, icm 

— * — — C - - — " SAM2 ™ — 

* effeCofPKCinhibidon.ThereauitawerainFIO.il. Asshown-nFIG. 11, 
on to assess the eiiect oi rro^ 

^"^i'-i---*'--'— --*- 4 " 1 '"" 
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inflammatory. 



in 
an 



EjarapIe 11: « » f 

^ present — performed e^rnnent usin g MB. 
5 posinve — and E. coUCCrem ne^vc ^ ,o - an — - - 

m d sodiunr ohio.de 5 ^ was used as oulpne medium, and ouUured a, 30* or 37 C 
■ tor M days. Ana, culturlng, an — eapaeU, was measured „ oonn«in g *e 
w numfcer of cells. HM-W**' ~ "* " " ^ " 

smeare d on *. n^dinn, culrored again, and dren diluuon r*e wmcn f onned 30 - 300 
p^o^pl*— e^e.thecuuure 

rt e, y wi* a solve* b P^g - — . «ue deaned 

eoncen^on, 1,^ ™ — * ' " * ^ " 

— f0rlb<Wi,h 

a ^ t^P culture medium. After culturmg 
• «div^ each 100 ul was smeared on the culture mcui 
20 mixing occasionally), eacn iuv ^ 

^^^^^^-^^^ 



shown in FIG. 12. 
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As shown in FIG. 12, a number of colonies reduced in both K coli and B. 
U****. and a small amoun, of 1 ^oonld reduced a amount of colonies ,o 40%. 

The invention will now be illustrated by the following non-limiting examples of 
the formulation type: 



Formulation Example Is Cream containing 2% N,N- 
dimethylphytosphingosine 



10- 



Table 1 „ 1 


Components 


wt% 


N,N-dimethylsphingosine 


2.0 % 


Propylene glycol 


20.0 % 


Stearyl alcohol 


6.5 % 


Tx 

Cetyl alcohol 


3.5 % 


Sorbitan monostearate 


3.0% 


Polysorbate 60 


2.0% 


Isopropyl myristate 


1.0% 


Anhydrous sodium sulphite 


0.2 % 


Polysorbate 80 


0.1 % 


Purified water 


61.7 % ^ | 



Steaol alcohol,*^ 

were induced to double wall container and the mixture was heated «o be 
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mpletely dissolved. The mixture was 



to 75 °C , then added to the mixture 



homogenized with homogenizer for liquid at 70 
of separate purified water, propylene glycol and 

^ A solution of N,H-dime P*— « «* ^ «~ 

emuls ion with continuous mixing. After homogenizing a cream, a suitahle tuhe was 
charged with it. 

Fom „U«.n 2= Tepica, g e, «— « 2% N,N- 

10 dimethylphytosphingosine 



Table 2 


Components 


wt% 


f N,N-dimethylsphingosine 


2.0 % 


Propylene glycol- 


4.0 % 


Hydroxypropyl beta-cyclodextrin 


25.0 % 


j~ EtOH 95 % (v/v) 


4.0% 


Carrageenan PJ 


1.0% 


1 Purified water 


To 100 % 



give a 



15 



ta appropriate ««- of hydrocMonc .id was added «o the ^ » 
^.Anapp^a^*,—,^ 

pH of .he sofcrioa . «•<>. - ~ — 
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added to the solution to give a 100 mg of the solution. 

To a solution of «topyl beta-ovclodextiin in purified water was added 
N^ethylph^phingosine with stirring. An apptoptiate anrount of hydroohlorrc 
add was added to the mixture * gave a solution. An appropriate anroun, of sodlunr 
5 hy droxide was added ,0 tire soiution ,0 adprst the pH of tire solution to 6.0. To tins 

, , - • „ -RtnT-T was added to the mixture, and 
u tn S0°C with slowly mixing. EtOti was aaucu 
mixture was heated to ^ wiui / 

drencooledtoahouUSt . rne remaining punfied water was added, and men mrxed to 



10 



give a homogeneous mixture. 

Formulation Example 3: Topical cream 
dimethylphytosphingosine 

Table 3 

Components 



containing 2% N,N- 



N,N-dimethylphytosphingosxne 



Stearyl alcohol 
cetyl alcohol 



Mineral oil 
glycerol monostearate 



wt% 



2.0 % 




2.5 % 



Glycerol 



11.0% 
2.5 % 



5.0 % 
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sorbate 60 


2.0 % 


Polysorbate 60 


3.5 % 


Purified water 


To 100% 



An appropriate amount of hydrochloric acid was added to the mixture to give a 
solution. An appropriate amount of sodium hydroxide was added to the solution to adjust 
the pH of the solution to 6.0. An appropriate amount of purified water was added to the 
5 solution to give a 100 mg of the solution. 

To a solution of hydroxypropyl beta-cyclodextrin in purified water was added 
N,N-dimethylphytosphingosine with stirring. An appropriate amount of hydrochloric 
acid was added to the mixture to give a solution. An appropriate amount of sodium 
hydroxide was added to the solution to adjust the pH of the solution to 6.0. 
10 To the mixture was added glycerol and polysorbate 60 with stirring and the 

mixture was heated to 70 f C. The resulting mixture was added to a mixture of mineral oiL 
stearyl alcohol, cetyl alcohol, stearyl monostearate and sorbate 60 with slowly mixing at 
70 °C . After cooling less than 25 °C , The remaining purified water was added, and then 
mixed to give a homogeneous mixture. 

15 

Formulation Example 4: liposome formulation containing 2% N,N- 
dimethylphytosphingosine 
Table 4 
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Components 


wt% 


N,N-dimethylphytosphingosine 


2.0 % 


Phosphatidylcholine 


30.0 % 


Cholesterol 


5.0 % 


EtOH 


10.0 % 


Methyl paraffin 


0.15% 


Propyl paraffin 


0.02 % 


Disodium edetate 


0.15 % 


NaCl 


0.4 % 


Hydroxypropyl methylcellulose 


1.2% 


Purified water 


to 100 % 



A mixture of NjN-dimethylphytosphingosine, phosphatidylcholine, cholesterol 
and EtOH was stirred and heated at 55 to 60 V to give a solution. To the mixture was 
added a solution of methyl paraffin, propyl paraffin, disodium edetate and sodium 
5 chloride in purified water with homogenizing, hydroxypropyl methylcellulose in purified 
water was added, and then mixed continuously until swelling. 

Formulation Example 5: liposome formulation containing 2% N,N- 
dimethylphytosphingosine 
10 TableS 
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Components 


wt% 


N^I-dimethylphytosphingosine 


2.0 % 


Phosphatidylcholine 


10.0 % 


Cholesterol 


1.0% 


EtOH 


7.5 % 


Hydroxypropyl methylcellulose 


1.5 % 


Sodium hydroxide(l N) 


to adjust pH 5.0 


Purified water 


to 100 % 



A mixture of phosphatidyl and cholesterol in BOB was stirred and heated 
at 40^ to give a solution. N,N-dunethylphytosphingosine was dissolved in purified 
water with mixing a, 40 1 . To the aqueous solution was added sl owl y aleoholie sohrtion 
5 with homogenising over 10 min. Hydroxypropyl methylcellulose in purified water was 
added, and then mixed continuously until swelling. The resulting so.ution was adjusted 
to pH 5.0 by adding 1 N sodium hydroxide and diluted with tire remaining purified water. 



10 



Formulation Example 6= Nanodispersion of NJMime.hylp»y«osphm g o,ine 
Table 6 

N^-dimethylphytosphingosine na nodispersionfrhase inversion ^ 

wt% 




29 



WO 03/092667 



PCT/KR03/00882 



Phosphatidylcholine 


9.0 % 


Polysorbate 80 


34.0 % 


EtOH 


7.4 % 


Myglyol 812 


13.0 % 



Myglyol 812, N 5 N-dimethylphytosphingosine and polysorbate 80 were mixed. 
Adding phosphatidylcholine dissolved in EtOH to the mixture to give homogeneous 
clear liquid. 

5 



Table 7 

Nanodispersion of N,N-dimethylphytosphingosine(aqueous phase) 



Components 


wt% 


N,N-dimethylphytosphingosine 


2.0 % 


Phosphatidylcholine 


0.49 °/o 


Polysorbate 80 


1.86% 


EtOH 


0.63 % 


Myglyol 812 


0.71 % 


Purified water 


to 100.0 % 



Aqueous phase containing N > N-dimethylphytosphingosine(for example, 94.54 

10 g) was placed in a container with stirring at 50X2. The liquid nanodispersion phase 

inversion (for example, 5.46 g) was added to the aqueous phase with stirring. 
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Formulation Example 7: medical ointment base formulations 



Table 8 



Components 


wt% 


Lanolin Alcohol 


1 


stearyl alcohol 


2, 


Ceteareth-20 


2 


Perlatum 


84.5 


Lecithin 


1.5 


Caprylic/Capric Triglyceride 


2 


PEG20 Corn Glycerides 


5 


DMPS 


2 



5 Formulation Example 8: Cosmetic cream formulations 



Table 9 





INCIName 


wt% 


Aqueous 
phase 


Disodium EDTA 


0.020 




Glycerine 


4.000 




Buthylene glycol 


2.000 




Xanthan gum 


- 0.030 
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Triethanolamine 


0.200 




Di-water 


to 100 




Carbomer 


0.1 








Oil 
phase 


Stearic Acid 


1.800 




Glyceryl Stearate PEG- 100 Stearate 


1.000 




Stearyl alcohol 


2.000 




Glyceryl stearate 


2.000 




Sorbitan sesquioleate 


0.300 




Polysorbate 60 


1.200 




Mineral oil 


6.000 




Isopropyl myristate 


1.500 




Cetyl octanoate 


1.000 




DMPS 


2.000 




Dimethicone 


0.400 




Preservative 


Q.S 



Aqueous phase and oil phase were heated to 75 *C respectively. 
After checking complete dissolution of the aqueous phase and the oil phase, the 
aqueous phase was introduced" to a major oven. 
5 The aqueous phase in the major q9 oven was stirred using 
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homomixer(3,500rpm) and peddlemixer(30rpm) for 3 min, and then was cooled. 

According to the present invention as described above, various mechanisms 
which sphingosine kinase causes can be blocked by using the composition of the present 
invention that can inhibit the activity of sphingosine kinase. For example, the 
5 composition can maintain a high level of ceramide and sphingosine by blocking the 
phosphorylation of ceramide and sphingosine with sphingosine kinase, such a high level 
of ceramide and sphingosine can induce apoptosis on cancer cell. Accordingly, cancer 
can be treated or prevented. Also, hyperplastic diseases, for example cancer and 
psoriasis, etc. can be treated or prevented by inhibiting the activity of sphingosine kinase 

10 which promotes cell proliferation. Also, various mechanisms which protrin kinase C 
causes can be blocked by using the composition of the present invention that can inhibit 
the activity of protrin kinase C. Particularly, since the composition has a excellent effect 
which inhibits an inflammation, when it is administrated together with other anti-cancer 
drug, excellent anti-cancer effect can be expected. Also, the composition of the present 

15 invention can be used exclusively in cases which require apoptosis, since the 
composition has an excellent apoptosis inducing activity as such. Further, the 
composition of the present invention has an excellent antibacterial activity. 

Although preferred embodiments of the present invention have been described 
for illustrative purposes, those skilled in the art will appreciate that various 

20 modifications, additions and substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying claims. 
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